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(54) IMAGE-PROCESSING METHOD AND DEVICE THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image- 
processing method and device by which N-ary 
processing is enabled for controlling the sharpness of 
image to be outputted. 

SOLUTION: M-ary image data Sp for an attention pixel 
are guided to an adder 12 and a threshold value 
generating part 14. At the adder 12, a cumulative value S 
Ep of error distributed from the N~ary pixel to the 
concerned pixel P is added, and correction data Sh are 
generated and sent to an N-ary processing part 1 3 and 
an error-detecting part 1 5. At the threshold value 
generating part 14 on the other hand, a threshold value 
of N-ary processing is generated, corresponding to the 
value of image data Sp to be inputted. At the N-ary 
processing part 13, the correction data Sh is made N- 
ary based on the threshold value sent from the threshold 
value generating part 14, and N-ary data Po are 
generated. The N-ary data Po provided here are sent to 
the error-detecting part 1 5 and become the output of 

image processor 300. An error E caused by N-ary processing is stored for each pixel by an 
error distributor 1 6 and an error memory 1 8. 
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r i j -e^sht^^cD{ii^2 5 6{iojif^x-^t^ 10 

£fS T2 5 5J ^C^TSo £fc. 24Sx-#P 
o<D{i# TOJ T*2DS£tte^O^£2 5 eil^IH^x 

s roj <Dm^®?%o ^ur, 

£oTf#£nfc2 5 6Moi®{i*x-*£*iIEx-£Sh 

£ on^ff s c t \c & o t 2 ffiftfc <t o r l tern 

T*-1&&]\C%mt&£. NMx-£Po£M<lT^3lb 
fc £ # tc^l" S Mlf- £ £ MlEx- * S h i: <DM# 

[0030] z<omm(DBnKm%m{mmmw3o 20 
£gpi 4£&^TA^1-SMiix-£Sp0^j^bfc 

[0 0 3 1] C<D£ : )%:m&®M&m3 0 0*m^T, 

(4, TOJ T2 5 5J $?©iB£fc!>f§£2 5 6<I 
[0 0 3 2] *t\ IiMl3 0 0tfel^ 2 5 

6 {ir^si* nsiif-^ s P £j@^ cT£ t a*j u 30 

BMSf&£8P 1 4 "ettM&x-* Sp<D 3#<D 1 olt-S 
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if-^Po^ roj -esntf MEfiM&frfe-f, 
[0045] h 8 it s n<D$m<w&t&(Dmmmgm3 
s P j 7?2fii{ti!isbfeig^osag®«*^i-0-pa5 

S 0 08t^"r<}:5k:. c©*§^t4SI&§E©igv«£i: 

[0 0 4 6] tKDW&lCO^TtkM&Zo MlEr-* S 

mmmmmEptmumzntcT-zT'&r), Nm 40 

ox r-spj wtit^o lot, nmimm 

rsp+i Ep<-Spj T-^ntfs rp 0 =oj 
rsp+zEp^-spj T'^ntf, rp 0 =u 

t^r>c£\Ltz%> 0 ftoT. aaBJSPOB&x-^S 
®CT~Z SptOEftfitt 2 flgftif©*n5 C t fcfcSo 50 
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[0047] £fc, 08fc^re®B«Hi, SlEWic* 

[0048] mmmmm oo\z&^t. 2 5 
6 mvmmz n 5 ra*x- £ s p^im c: t x-h u 

Bffi&£SSl 4T*(igi^x-£SpKg-3< r-spj £ 
r-Sp+1 2 8J *B«tLTfE^U NfilfbfiiagP 

1 3?fi&jE-r-*Shi:Mi T-Spj , r-Sp+1 

2 8j ©ra&tf rsh<-s P j r*a&nif 3M-f-^Po 
£tr roj *m*iu r-sp<sh<-s P + 1 2 
8j Tfctuf r 1 j ^m^u rsh>-s P + 1 2 8j 
Tsntf r 2 j fcrn^-f 5 3fifl^£fT3«^k:ov> 

TBWT5, ^oT, BBBBSB4 0 0TU. iM^n 
T<S3filT f -^Po^ roj T'fcftlf hE^fr 
t>t, rij Tfcntf/hKv FT*fS^frV\ r2j T 

[0 0 4 9] 0 9(4, C©H£|©^©B^5aSgg3 
0 0"e»v^W«fcB^Uy^*EBLftBB*Btt r- 

s pj , r- s P + 1 2 8 j t? 3 mimmLrcmgkmm 

B«^1-ETfe5a 09tc^-r<t5^x C©if£-ti, 
* F y F & 'J >^©nSSPXttrt»SPt^ < ^1"S ,fc 

So 

[0 0 5 0] c©g£fco^Tfctfl^©2ffi{fc&3l©i8 

if S p i: a g ®^ P 4afcBH©^»ffi I E p 

3ffi{fr&?T5IS©Bfci:LT T-Spj t r-Sp+1 2 
8J tSfflLTV^o tots Nffiftffiagpi 3T^7t> 

n«3iifb«iatt, &w?&£. 
rsp+iEp<-spj T^titf. rp 0 =oj 
r-sp<s P +z Ep<-Sp+ 1 2 si T-fentf. rp 

0=1 j 

r-sp+ i 2 8^sp+z Epj 7?sn(f, rp 0 =2j 
fcv>3cfcfc*So ^t, aganspoBftx-^s 
p^M^s^iRjjc^bLrc^-rsi:, ^ntc^cTH 

* s pomtmit 2 feicmnaznz c t tc & 5 0 
ftEft^^ft. *©^ftfi^2^K:iis^nfc«?SR-e 

[0 0 5 1] $/c, H9^-rtE^ljft^^Tt>^ 
Wfc^WiJKftBBfcfev^*^ X*B»3^»^ 
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[oo5 2] w±tfe^Tti. zmmmt3m<mm 
[0053] £titvmiLit*5K. ccomrnvmrn 

[0 0 5 4] <3. ^2^1«>^C, Sg2©H 

(D$m(DBmx$>zwmimmm3 o o^^rmHRjic 

[0 0 5 5] &gmmiC'D^T(D\t}'?Z>Mm<DWm'r 

-*s P «\ ®&$Q i JIgBk:A;fci't£^ fin&Bi 2ic 

QBI^&&5B£Plc4He2nfcBg0£Bft£ Ep 
JfitaSSn* MiET-#Shtf£j£<*ftSo ^LT, c 20 
©fcilE-f-* ShH:N«[fbW9asi 3fcBMftmSBl 5 

[0 0 5 6] £<I3T\ C<DB«flll!gB3 0 OtC&a 

Nfitfk«isgpi 3^n§ 0 

[0 0 5 7] NjlffcfcLggPl 3T'fcJ\ Htt»£S9l 4fr 30 
-^Pottx B^fttiJSPl 5 £&Sn£ jg£ 

mi^I3 o ooth^i:^oTiiEiii4 oo m 
ffieftjMsic&ttsBB • raoffiMntt, as 1 <rmm<o 
[ooss] cozmn&mK&ifzmmm&mtfm 
smm<DiEm(ommK'o^T(Dm&7 ! -z s q^A^i 40 

[0 0 5 9] C©Jz5&Hli*ra&fi3 0 0fcEvvtx 
&t »0 > U y ^ *EB L N mitfm L fc 

p. Sqfi, roj T2 5 5J ST*©iS*i:?)^S2 

[0060] c©£B60j$£0B«8yi8B3o 

OlCfc^T. 2 5 6flT^3I£n3@i*x-*Sp, Sq 

MBcTfcfcXau BM8£g|5i 4Tt±iH§f r -*S 50 
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q©3#<D10ffiT£5 TSq/3J fcBfflfc LTfg£ 
U NMfMS^i 3T*tt*iIE-r-*Sh£BfiI rs q / 
3J TSh<Sq/3j T'i&ntf 2{Ix-*Po 

£lt roj fctttfju rsh^sq/3j T-^ntf 
ru %aj*^5 2ffiftAra*ff9»^Kov^Tiftw-r 

So ftoT, littiS£^S4 0 0tt. &SnT<S2{I 
r-*Potf TOJ T*fttfK*h«KfTfe-*\ 
rij «titfKy hC»*ff3J:5fc«*«nT^ 

[0061] hi its, £©£ffiQ^£<DB£ftra£B 
3 0 0T?a^i»fc*^y v^'*iEBbfcii«*Hfii 
rs q /3j ■P2ffl{tfflsufe^oEfiia«*^'rB 

300 Tfftyiftff 5 1 x^injtcx * ya<BB£nfc»« 

[0 0 6 2] COS&ti, ag®j|W««x-*Sptf 

r 1 j ^a^i^r <fc?>. a»fc* ®Br-*s P 

^ffifcft*fc*k 2fex-*Po(ite^l/^;l/*-fcfc-5 

roj t j f>-r< 45*^5 ^ 5o 

[0063] c(Dnffi<DBm<Dmm®m%W3 0 

Olilfc^T, 2 5 6<fc?mi-£ftZ>mfeT-$Sp, Sq 
^B^cTttcA^U Btf%£Vl 4T1»f-^S 
q\zm~3< rSq/3j £ TSq/3+1 2 8j SBffifc 
LTfgfcU Nfflttraffil 3TtttiIEx~*Shfc@S 
tt TSq/3j , TSq/3+1 2 8J OfH&tf TSh< 
Sq/3j T£ftt£ Sfilx-^Po^UT TOJ 
U TSq/3^Sh<Sq/3+l 2 8 J "C&ntf 
r 1J J&m^U TSq/3+128^ShJ T'fcfUf 

r2j «rw^-rs3fiifi:«ia*fT^i&&tot^riJiwr 

§o ftoT, ®ftfE^S4 o Ott, ^Bnr<^3fi 
r-*Potf roj T?a&titfKyH5B*fftof. 
r i j -cfctuf/h k v h TiH^fTt \ r 2 j T-fetitf 

[00641012 tt. c on«io^isg(Diitt«rass 
3 0 OT^^tczi^U yy«:EBU^Hft«HB 
TSq/3J , rSq/-3+ 1 2 8J T3Mft^Ufc^ 

nofaaBB^-riarfeSo 01 2^^^^^. c 

OJ:9WiIii3 0 OTM^rff 3 £X7uIrHCX 

[0 0 6 5] cicDSiti:. ^©2ttft©»dfc|Rl*te^ 
a g iSll©Ij§ix- ^ S pff £B©Bfcx- ^ S q J; »5 A 
Bffi^ffl»Wtjfi^ffii:&«fc^ 3ffix 

-^potim^^;vr^t»^ r2j ^m^t^-r<^ 

t), Sptf»r-£ Sq£ 9/h£^i§ 

ottfi^U^;l/-r&t>^ roj 4^W<4W6 
TS5o 
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[0 0 6 6] ccvit2m<t9mt3m<t®mico^T 
[oo6 7] cn$tpn/:j;^c, 

[0068] &gmm<DiE®<Dmm<Dm®T-z s q \z 

<dbmt*\z, -mthx. r^^ii^j ic-o^xmw 
i?<Djifa&% l r a § mmvftmz&wt £ m 
[0069] <4. %mm>cti%T*mwLTcmm%m 

%fcizm2(Dmm<DBmTmwLrcm<mmmw3 o o 

o*< rspj , rs P /3j , r-spj mt^itzmm 
mvmmz £ o t 2 mimmzft im&tz c t 
[0070] fit, coxoKt^u-zomwom 

[0071] m\<Dnm<DBMxte, &smm<D 
(DtmvmmvmmT- * izm^xrm^M^x & 

[0 0 7 2] 
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ommmic^xmttft^xniE7-2*:3L&L, m 
iet-£ t mmt % c t \c x k> & § mm<D n m 

mmo)&mic{iLWt&&m£<DmmicttLxftmtz>rc 

[0073] mim2\amv>^WK±ti^ &Emm 
io &-X(DMmcommT-zfcm~3^xmm*mwtz> t 

■t & £ t k x *) & @ m mo n m o m m r- * $ l , 
20 [si] eKD^onsi^^M^n^ij^so 

[02] P t7q^J^lj^^1i^$4l^li{t^f0T 
[0 3] C^i^l (D^i«Jt^5IWg 

[04] ccommmi (DmmoiBMvmiMmmwx 

3 j x^mimmLtz&^mmmmzTr^mxhz* 
[0 5] ^©^©m i to^cuB^MM^s-e 
30 t&^nizm^vyfzmwLrcwmttmm rs P / 
3j , rs P /3 + i2 8j x3mimm\,rcm$k<DB 

[0 6 ] d CO^B^CD^ 1 ^Hi^iD^^iSftM^T' 

^v^M^Mv^jy^ESt/cii^M rspj t 
2 mmis l tzB^mmmm^t mx% ^ c 

[0 7 ] c ommm i ^^^^oii«gigST 
^^tczt^uv^ESu/cp^^M rspj , 

rsp+i 28j xzmmMisTzm^mmwm^ 
trnxh^o 

40 [08] C <D^£DH 1 O^SS^ff^^ilfiraggT' 

®^nmicm^v>7*&WLrzm&zmm r-s P j 

2 {i{b^SL/*^^IB^li^^1-0T^§o 
[09] iio^omi^^^m^iil^M^T 

m^mtcm^v >7*&mLrzm{%zmm r- s 
P j , r- s P + i 2 8 j xzmimmLrz&^mzmm 

[01 0] C<D^CD^2C>^O^r^^jl«S 
[011] C0^^2 0^^^01jfMSgg 
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3 j t»2ffifb*raufcS*ogasii«*^-rBiTi&*o 
[^12] c<omi<Dm2<Dm&<DBm<Dm{&mmm 

3J , rs q /3+12 8j V3m<U®MLr&%(DB 

[^13] m<Dmmmmmmz*?mm&®T+& 

So 
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